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Parental Smoking and the Risk of Childhood Asthma 

^ Steven L. Gortmaker. PhD. Deborah Klein Walker. EdD, 
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Abstract: Data from two random population sur¬ 
veys are used to assess the relationship between 
parental smoking and the prevalence of asthma in 
children aged 0-17. Data fromV1977 Midwestern 
^urbanized countyindicate that, if mothers smoked.the 
'prevalence of parent reported asthma increased from 
5.0 per cent to 7.7 per cent (estimated relative risk of 
<rl.SK and the prevalence of functionally impairing 
asthma increased from M per cent to 2.2 per cent 
^relative risk of 2.0). In a more rural Eastern county in 
*1980, a lower overall prevalence of asthma was noted. 
However, similar estimated relative risks of asthma 


Introduction 

The health hazardi of cigarette smoking have been well 
documented and widely accepted.’-* Recently attention has 
focused on the relationship between exposure to cigarette 
smoke and the health of nonsmokers, Several studies '-* 
have noted the substantial effects of cigarette smoke on 
“indoor pollution.*' Re pace and Lowrey. for exampfc, con¬ 
clude that “levels of) respirable suspended particulates in 
places w here tobacco is smoked greatly exceed levels found 
in smoke-freeenvironments, outdoors, and vehicles on busy 
commuter highways.* v White and Froeb found that non- 
smokers who were chronically exposed to cigarette smoke in 
die workplace had levels of pulmonary function similar to 
that of light smokers and lower than nonsmokm tn a smoke* 
free environment.• Hi rayama found a significantly increased 
risk of king cancer for nonsmoking wives of heavy smok¬ 
ers. 

The present study focuses upon parental smoking and 
childhood asthma. Asthma is one of the leading causes of 
chronic illness in .•children; children with asthma experience 
a characteristic hyperreactivity of the airways to a variety of 
environmental factors, including irritants such as tobacco 
smoke.*" Studies have noted relationships between atr pollu¬ 
tion and the onset of asthma attacks. 13 “ but no significant 
relationships between parental smoking and (he prevalence 
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/!.•> and functionally' impairing asthma (2:4) were 
< found to be associated with maternal smoking. Incon¬ 
sistent relationships were found between the estimated 
prevalence of asthma and paternal smoking. When 
multivariate controls were introduced, the (elation, 
(ships between maternal smoking and asthma persist¬ 
ed. Estimated attributable risks indicate that between 
IS per cent and 34 per cent of the asthma reported in 
.these samples can be attributed to maternal smoking. 
^Implications of these findings for primary care physi¬ 
cians arc discussed. (Am J Public Health 1982; 
72:574i-579.) 


I 

I) 

I 

of asthma have been reported. Several studies hive noted 
relationships between parental smoking and acute respira¬ 
tory illness in children^” and the results have been fairly 
consistent. A significant dose-response relationship Vis 
found between parental smoking and reported bronchitis and 
pneumonia in infants by Harlap and Davies**and Colley: tt 
u/.*One study found a dost-response relationship between 
parental smoking and adenoidcctomy and tonsillectomy in 
children.** and another demonstrated a significant relation¬ 
ship to pulmonary function in children. 152 O'Connell and 
Logan examined clinical records of asthmatic and non- 
asthmatic children; they found only a small difference in the j 
incidence of parental smoking, but a majority of the parents 
of their asthmatic children reported that cigarette smoke 
aggravated the asthma, and elimination of smoking generally 
kd to improvement. 8 

The analyses described below report on the results of 
two population surveys carried out in 1977 and 1980 m two 
locations across the United States. | 


Materials and Methods i 

A random household health survey was conducted in f 
Genesee County. Michigan in 1977. Information upon 5.072 j 
children (aged CM7) and their households was obtained from | 

aa adult family member, usually the mother The response . 

rate was 81 percent. The city of Flint. Michigan (population 
165.000 in 1977) is an industrial city in the southeastern j 
region of the state of Michigan. Flint and the surrounding 
Genesee County (total population 450.000) are heavily de- I 
pendent upon automobile-related industries for employment. , 
Berkshire County, Massachusetts (population in I960 of j 
146,000) is a relatively rural county which forms the western 
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boundary of ihe State of Massachusetts The largest city iv 
Pin she id 0980 population of 53.0001 A randomly dialed 
telephone survey of households with children (aged 0-17) 
was cortftirtft tn 1980. using many identical questions from 
the Genesee County survey. The response rate for this 
survey was 81 per cent: informat ion ttpon 8W children was 
available for analysis. 

The smoking habits of mothers and fathers in the 
household* were assessed using identical questions in both 
the Michigan and Massachusetts surveys: the respondent 
was asked w hether or not each household member smoked 
cigarettes, and if so. how much. For analysis, mothers and 
fathers were classified as either smokers or nonsmokers. 
The samples were too smalt to reliably estimate relations 
involving different amounts of smoking.* 

The presence of asthma among children was assessed 
using a 22-itetn chronic condition checklist m the Genesee 
County survey, and a 2 Intern checklist in the Berkshire 
County survey. In Genesee County, the parents were hand¬ 
ed a card listing all of the conditions (Appendix Al. The same 
checklist except for the item *'bronchitis.** was read to 
respondents in the Berkshire County survey. The questions 
asking about asthma, hayfrver. and any other kind of allergy 
were exactly the same as questions asked in earlier surveys 
in Rochester. New York 34 and in the National Health 
Examination Survey.?* and are very similar to checklists 
used ini the National Health Interview Survey. 3 * 

If the parent <usually the mother) confirmed that the 
child had a certain condition, they were asked. “Does it 
affect his her ability to attend school or do any of the things a 
child his her age usually does?** "Yes** responses to this 
question were coded as indicating a functionally impairing 
condition. Parents were alio asked whether a doctor had 
been seen about this condition. 

A number of studies have indicated that parent re pons 
in general overestimate the prevalence of clinically diag¬ 
nosed chronic conditions. Others have noted, however, that 
overreporting tends to decline with the reported severity of 
the condition, i.c.. more severe conditions, which have a 
greater impact upon the individual, tend to be more com¬ 
pletely reported. 3 *- 5 ’ 

For example, a household survey in Alamance County. 
North Carolina resulted i in an estimated prevalence of a 
variety of respiratory conditions in children under age 21 of 
16.3 per cent. Ih contrast, a clinically validated estimate 
(moderate and severe cases only) of 2*9 per cent was 
obtained. 21 Another household survey in Rochester. New 
York (utilizing exactly the same questions as the present 
study) i produced a prevalence estimate of 3.2 per cent of 
asthma in children 0-17 years of age. Follbw-up interviews 
of children aged 6-17 resulted in a validated estimate of .9 
per cent prevalence of asthma 54 These estimates are also 
consistent with validated estimates obtained in a population 
study on the Isle of Wight in England for 10-12 year olds: a 
prevalence of asthma of 2.3 per cent was estimated: w hen 


•Of the mothers who smoked 81 per cent in ihe Michigan 
sample and 58 per cent m the Massachusetts sample reported 
smoking a half lo one pack per day: 
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only chronically handicapping asthma eras considered, this 
estimate was halved. 31 

la summary, significant e r ror s m the reporting of child¬ 
hood asthma have been found in studies wiiliaing parent 
interviews, although there is evidence that these errors tend 
to decrease if the severity of the condition b taken into 
account. It is important to note, however, that these errors 
will not bias relationships estimated between parental smok¬ 
ing and asthma unless asthma misreponing b related to 
parental smoking.** Tests for such systematic bias are 
reported below. 


Results 

Overall, the estimated prevalence of asthma in these 
simples appears similar to that found in a national sample of 
children in the 1963-1965 National Health Examination 
Survey,.* 3 5.3 per cent among children aged 6-11, The 
corresponding estimates in Genesee County (1977) and I 
Berkshire County (1980) art 6.5 per cent and 2.6 per cent 
respectively The lower estimate for Berkshire County also 
corresponds to relationships reported from National Health 
Interview Survey data in 1970. w hich noted I a decreased 
prevalence of asthma among children living in rural areas: as 
opposed to urban areas.* 

The estimated prevalence of functionally impairingasth-. 
ma in the present samples (1.5 per cent. .8 per cent) is also 
comparable to the clinically validated prevalence estimates 
noted above: again, a higher prevalence is found in the urban 
sample. 

Validation of these parent reports b made possible 
through use of other questions in the household surveys. In 
the Michigan survey, if a child was noted as having asthma, 
parents were asked if they had “been to a doctor about 
this?" All of the parents who reported a child with asthma 
said they had been to a doctor about the child's condition. In 
the Massachusetts survey, another question asked for all 
children was the following: “Today or yesterday has (child's 
name) taken or used any medicine, salves, or pills that were 
prescribed by a doctor?" Of the 29 children in this sample 
reported by parents as asthmatic, seven were reported to be 
taking asthma medication regularly: the medication was 
specified in six of these cases, and no children without 
asthma were reported as receiving asthma medication. Of 
the seven children in the sample identified as having func¬ 
tionally impairing asthma^ four were reported to be taking 
medication for the condition. The answers to both of these 
survey questions suggest that the parent reports are valid 


••In regression analysis, it n well known that random error in i 
the dependent variable will not bias estimates of regression coeffi¬ 
cients. although the explained variance will decrease.*The analo¬ 
gous corollary for the logistic regressions used laier is derived from 
the well-known fact that odds ratios that characterize a cross- 
c Unification are invariant to multiplication of rows or columns by a 
constant/ 1 Thus, if both smoking and nonsmoking mothers overre^ " 
port asthma by a proportionate amount, estimates of odds ratios will 
not be affected. 
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TABLE 1—Eitlmaltd Prevalence of Aethma In Children; by Smoking of Mother*; Qtftift 
County, Michigan (1977) end Serkahlr* County, Maaaachuaetta (1990). 
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and again indicate that parent reporting likely increases in 
accuracy as the severity of the condition increases. 

In the Genesee County. Michigan sample. 41 per cent of 
the children aged 0-17 had mothers who smoked. J3e 
Minuted pnvakt^of avthrna was 7 ? 7 per cent for cktfdrep 


^giuncani at p * .w i smuuT veuiionvnip i*ai%o noieu 


2Zp*l$tni; 


uNing in the risk among 


^children of smoking mothers, 

Data from the more rural Berkshire Count) sample 
produced similar estimates of relative risk, although the 
significance levels were loner due to the smaller sample 
sire; Thins-seven per cent of the children aged 0-17 in this 
sample had a mother who smoked. Jhe estimated prevalence 
M asthma symptom* increased from 2.5 per cent to 4.5 
J&em among children with mothers that smoked, and the 
^estimai^)'prevalence of funcuonally impairing asthma don- 
^Ued (from S per cent to Ii2 per cemf 


••• All umv of the smoking asthma relationship * ill be one* 
tailed tesiv. other ttMs will be two-tailed. It should also be noted 
that the sample in fact consists of data upon clusters of children; 
thus, even though households were selected randomly, some design 
effect is introduced into the sample. We estimate from the present 
samples that roh.” the imrariass correlation coefficient which 
measures this tendency towards homogeneity within clusters, is .16 
for asthma and .21 for function impairing asthma The effect of this 
clustering i* to reduce the precision of the survey estimates. For 
(sample in the Genesee County sample a ¥5 per cent confidence 
interval around the proponton of children reported as asthmatic by 
mothers that do not smoke can be estimated at 4-o per cent if the 
effects of clustering art ignored. If this design effect is taken into 
account, the V? per cent confidence interval becomes 3,1U4.2 per 
cent Others have found that design effects are less pronounced for 
regression coefficients than for estimates of means and propor¬ 
tions w Regressions were run based upon households which predict¬ 
ed the proportion of children in a household with asthma, controlling 
for family s at and. other variables noted later. These results were 
consistent with results presented later, and thus indicate no signifi¬ 
cant consequences of this design effect; 


No significant differences in the relationships between 
maternal smoking and asthma, and maternal smoking and 
functionally impairing asthma were found Between the two 
geographic areas. Log-It near models were fitted; testing for 
this three-way interaction, and no significant differences 
emerged, Thus, d*U from the two sites were pooled! using a 
variant of the Mamel-Haensxel procedure.** JTiis analysis 
** expected, results m slightly tugher tevtH «f MMistittT 
Significance of the asthma and smoking ttlationshipP 

Other Explanatory Variables 

The relationship of paternal smoking to childhood asth¬ 
ma was also explored in both samples. But the results were 
Inconsistent. In Genesee County. Michigan, significant rela¬ 
tionships were found Between paternal smoking and the 
prevalence of childhood asthma but not of functionally 
impairing asthma. In Berkshire County, no significant rela¬ 
tionships between paternal smoking and (he risk of asthma 
or functionally impairing asthma were observed. 

Parents who smoke could conceivably be over-sensi¬ 
tized to the effects of their smoking, and thus could overTe- 
pon conditions in their children. This possible bias in 
symptom reporting was explored by looking at the relation¬ 
ship between maternal and paternal smoking and other 
chronic conditions? for which respirator) symptoms might | 
appear. No significant relationships were found? ! 

Multivariate logistic regressions?? were estimated | 

which predicted asthma and functionally impairing asthma j, 

among children from mothers' smoking habits, as well as ♦ 

from the smoking habiti of fathers, w hether the child had * 

hayfever or any other allergies, and socioeconomic and ' 

demographic characteristics of the family and child. The | 

coefficient estimates from these equations estimated from 


ITbese conditions included hayfever and any other allergies 
MThe* logistic regressions estimate linear associations be¬ 
tween the predictor variables:and the logarithm of the odds for 
asthma. They were estimated using MM LA. a computer program 
which produces maximum likelihood estimates, written by XX . W. 
Hauck. Illinois Cancer Council. Chicago. Illinois. 
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TABLE 2— Coafficlant Estimates from Logistic Ragrtsston* Pradlcting Asthma and Functionary 
Impairing Asthma In Children 0-17, Ganasat County, Ml, 1077 
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the Genesee County data arc displayed in Table 2 above. A 
variety of other variables are not included in this Table 
because they did not add any explanatory power to these 
equations. These include the number of persons in the 
household, race, environmental deficiencies observed near 
the home (available only in the Genesee County sample), 
number of rooms in the house, and mother*s work status. 

The most important result of this analysis is that tfah 
Addition of all of these control variables did not subsuntiafl& 
'jitter the estimated relationships between maternal amoktK, 
/SKnd jftfeprevalence of asthma and functionally tmpairmf 
fjttihrar The estimated odds-ratios which describe these 
relationships, controlling for the variables, are only attenuate 
ed slightly from "unadjusted** estimated odds ratios derived 
from Table Mttt For example, the oddwatio relating asth¬ 
ma and maternal smoking changes from 1.57 to 1L49: the 
corresponding change for the functionally impairing asthma 
odds ratio is from 1.98 to 1.85. Similar equations were 
estimated for the Berkshire County sample, resulting in 
similar estimates of the relationship between maternal smok¬ 
ing and asthma The smaller sample size from this site, 
however, resulted in lower tevels of statistical significance. 
These analy ses also confirmed the fact that paternal smoking 
did not in general predict chronic respiratory problems once 
maternal smoking was controlled. 

Bronchitis was included as one of the items on tg* 
£hronk condition checklist in die Genesee County sample. 
/Bnd significant relationships were found between the preva- 
jjnee of bronchitis anfmatemal smoking (p < . 001 :; esumat- 
Bp relative risk of 1J). However, no association with 
functionally impairing bronchitis was observed; and no 
significant association between bronchitis and! paternal 
smoking was found. These relationships suggest another 


mifc the present situation, the odds ratio closely approximates 
the estimated relative hsk. 


effect of maternal smoking, similar to the known effects of 
individual smoking upon the production of bronchitis in the 
smoker.-* This relationship may also reflect the faci that 
some children with asthma are misdiagnosed I as having- 
chronic bronchitis.** The converse, however, could also be 
imc. We reeslimaied the equations described in Table 2 
including an additional control variable indicating whether 
the child had bronchitis or not. While the bronchitis variabk" 
jvas significant in these equations: maternal smokinf jfo 
4gtill significantly related eo both asthma and function imjSut- 
*Jhg asthma. *nd4he"eoefficra estimates were only tligmiy 
^attenuated <to L42 and 1.7OTT 

One other variable which could have important implica¬ 
tions is the presence of asthma in parents, but we believe 
that this variable could have an attenuating effect upon the 
present relationships. We assume that parents with a history 
of asthma have a smaller probability of taking up smoking. 
Thus; there could be a selection of "noMSthmatic" parents 
into the group of smokers, and subsequently a selection of 
**non-asthmaiic‘* children to smoking parents, a situation 
that would result m an attenuated relationship between 
parental smoking and childhood asthma. 

Estimates of Attributable Risk 

The significance of these estimated relationships for 
both medical practice and public health arc strongly condi¬ 
tioned! by the proportion of mothers that smoke: Becat^ 
Snore than one-third of mothers m both of these samples 
smoke, the estimated Attributable ri*ks r *xsociaicd will 
(^maternal smoking are subMantial.^Tbe estimates of «Utis^ 
lisk in Table 1 indicate that 18 per cent and 23 per cef 
^Respectively of asthma in children in the two sites may. Be 


•Attributable risk cm be dr fined as the •maximum proportion 
of a disease that can be attributed to a characteristic or etiological 
Ucior.** r 
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^^nributed to maternal tmoking. and 2* per cent and >4 per 
’'tent respectively of functionally impairing anhmam the two 
populations can be attributed to maternal smoking 

W e h ave already indicated above that the estimated 
relative risk* associated with maternal smoking are some- 
what attenuated as control variables art introduced into the 
logistic regressions: if these estimates arc used in the calcu¬ 
lations. slightly smaller attributable risks result (e g.. I? per 
cent and 2b per cent rather than lb per cent and 2b per cent). 

Because of the small numbers of conditions reported* 
the 95 per cent confidence intervals* around these estimates 
are necessarily large: for example* the confidence interval 
around the estimated percentage of asthma in Genesee 
County. Michigan, attributable to maternal smoking ranges 
from 5 per cent to 29 per cent. In spite of this imprecision, 
the similarity of the estimated attributable risks in the two 
different populations tends to validate the estimates Other 
validations are still needed! however, ideally using more 
refined measures of both the presence of asthma, the Ifcvei of 
ftmctionaJ impairment involved, and the actual air pollution 
which may be attributed to maternal and paternal smoking. 

Smoking and Disability Days 

Because other studies have reported relationships be? 
iwetn acute illness and parental smoking ,4 *'* and substantial 
relationships are reported here between asthma and mater¬ 
nal smoking, an obvious question to be addressed is the 
extent to which the relationships between acute illness and 
maternal smoking may be due in pan or m whole to the 
relationships estimated here between chronic illnesses such 
as asthma and bronchitis and maternal smoking. Maternal 
smoking and the presence of asthma and bronchitis in the 
Genesee County sample were all associated with the likeli¬ 
hood of a disability day in the past two weeks. When the 
presence of asthma and bronchitis was controlled, maternal 
^smoking was still significantly tp * .04> related to the odds of 
p disability day. although the magnitude of the estimated 
relationships was reduced; e g., she estimated odds-ratio 
changed from 1.46 to 1.29 w hen these controls were intro¬ 
duced. Thus, it appears that the relationships estimated 
above between maternal smoking and the prevalence of 
chronic respiratory conditions do not account for all of the 
often reported relationships between parental smoking and 
acute respiratory illnesses in children 


Discussion 

It is useful to conceptually distinguish three possible 
roles by which an exogenous factor like tobacco smoke 
might play a role in the pathogenesis of asthma^ Such a 
factor 


*\ .. might be responsible for the inception of asth¬ 
ma by inducing ■ state of hyperreactivity in the bronchi. 
Second' it might maintain and reinforce hyperreactivity. 
Third, it might provoke the txprtwkm of hyperreactivity, 
giving' nae to clinically recognizable attacks of asthma.** 

While the present data do not shed light on the precise role of 
maternal smoking in the development of childhood asthma. 

57® 


the analyses clearly indicate an influence controlling for 
other known factors such as hayfever and allergies " Al¬ 
though estimates of attributable risk should be interpreted 
with these comments in mind, the present data suggest that 
dMtemal smoking can be conudened an important factor 4n 

occurrence of childhood asthma. 

These data can also be considered as another illustration 
of the extent to which indoor air pollution is a significant 
determinant of individual health sums. As current energy 
conservation measures in the United States reduce the flow 
of air through households, the consequences of indoor 
pollution due to cigarette smoking could certainly increase in 
magnitude. 

The findings from this study suggest that an opportunity 
exists for health care providers to help prevent asthma in 
children, and to reduce the level of functional impairment of 
asthmatic children. One strategy would be to encourage 
smoking mothers of children with clinically diagnosed asth¬ 
ma to quit smoking Some effective therapies have been 
devised to help smoker* end their habit." and referrals to 
such programs could be arranged. 

A number of current pediatric texts do not mention such 
an approach to treating the asthmatic child. 11 * Evaluations 
of the possible efficacy of these interventions in reducing the 
prevalence of asthma and functionally impairing asthma 
could add significantly to current knowledge. 

A broader preventive strategy could involve encourag¬ 
ing the reduction or elimination of maternal smoking among 
families with a history of allergies. Such families have a 
greater risk of producing allergic children. This approach 
parallels the commonly accepted practice of avoidance ther¬ 
apy with household pets for allergic families.^ There are 
also substantial benefits to be gained by the mothers them¬ 
selves if these interventions are successful. 
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APPENDIX A 


Checklist of Chronic Conditions and impairments: 

(6) i Asthma 

(b) Hay Fever 

<oj Any other lund of energy 

(d| Any trouble wnh higher kidneys 

fa) Anything wrong with Naher naan 

ft) Any diflcutty haahng 

(g) Any difficulty aaamg (even with giesaes) 

(hj Troubia soaakmg (atammaring. fespmg. hart to tmderttand) 
<1) Missing hngara, hand, arm, toas, loot or teg 
(j) Any permanent atrffhasa or deformity of foot leg. hngara. arm 
or bee* 

(k| Condition present since birth, euch ea club loot or cleft palate 

(I) Paralysis of any kind 

<m) Mental impainnent or veumabon 

(n) A/thrtba 

(o) Bronchia* 

ip) Epilepsy, oonvuWons 

fq) Cerebral palsy 

<r) Diabetes 

(*) Anything else 


AJPH June 1082, Vol 72, No. 8 


STB 


Source: https://www.industrydocuments.ucsf.edu/docs/mnnx0000 


